This paper studies the existence and uniqueness of solutions for a class of boundary value problems of nonlinear fractional order differential equations involving the Caputo fractional derivative by employing the Banach's contraction principle and the Schauder's fixed point theorem. In addition, an example is given to demonstrate the application of our main results.
Introduction
This paper considers the following boundary value problems of fractional order differential equations ( ) Podlubny [3] , Hilfer [5] and the papers of Agarwal et al. [6] , El-Sayed [7] [8] [9] [10], Benchohra et al. [11] [12], Yu and Gao [13] [14] , Zhang [15] , He [4] and the others references therein [16] - [23] .
Recently some basic theory for the initial value problems of fractional differential equations involving Riemann-Liouville differential operator ( 0 1 α < < ) has been discussed by Lakshmikantham et al. [24] [25] [26] . In a series of papers (see [6] [11] ), the authors considered some classes of boundary value problems for differential equations involving Riemann-Liouville and Caputo fractional derivatives of order 0 1 α < < and 2 3 α < < . This paper generalizes the results of the papers above [6] and presents some existence theorems for the boundary value problems (BVP) (1.1). Two theorems are based on the Banach fixed point theorem, and the others are based on Schauder's fixed point theorem and Leray-Schauder type nonlinear alternative. An example is given to demonstrate the application of our main results. 
Preliminaries
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is valid in following case
As a consequence of Lemmas 2.1, Lemmas 2.2 and Lemmas 2.3, the following result is useful in what follows.
if and only if ( ) x t is a solution of the fractional integral equation
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And the following simple calculation can be obtained by (2.4)
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Existence and Uniqueness of Solutions
In this section, Our first result is based on the Banach fixed point theorem (see [28] ).
Theorem 3.1 Assume that (H1) There exists a function ( ) ( )
f t u t f t v t t u t v t t J a b u t v t R
Then the BVP (1.1) has a unique solution on J.
Proof. Transform the problem (1.1) into a fixed point problem. Consider the operator ( ) ( )
The Banach contraction principle is used to prove that T has afixed point. 
f t u t f t v t L u t v t t J a b u t v t R
Then the BVP (1.1) has a unique solution on J. has a fixed point. The proof will be given in several steps.
Step 1: T is continuous. In fact, t J ∀ ∈ , by (3.2) and (H4)
Step 3: Tmaps the bounded sets into the equicontinuous sets of ( )
be abounded set of ( ) , C J R as above, and Step 4: A priori bounds. 
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This shows that the set ε is bounded. As a consequence of Schauder's fixed point theorem, T has a fixed point which is a solution of the problem (1.1).
In Theorem 3.3, if the condition (H4) is weakened, the fourth result can be obtained, which is a more general existence result (see [6] ). 
for each , and .
Then the BVP (1.1) has at least one solution on J.
Proof. Consider the operator T defined by (3.2) ,
, then from (H5) and (H6), 
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